The Limitations of the Rheumatogenic Concept for Group A Streptococcus: Systematic Review and Genetic Analysis.
The concept that a minority of group A streptococcus (GAS) emm types are more "rheumatogenic" than others has been widely disseminated. We aimed to provide a comprehensive list of acute rheumatic fever-associated GAS isolates and assess the presence of associated rheumatogenic motifs. Articles reporting GAS emm-type or emm-type-specific antibody responses associated with rheumatic fever were identified from 1 January 1944 to 31 July 2018. The revised Jones criteria were used to define rheumatic fever with a maximum period of 4 weeks between disease onset and microbiological characterization. A database of 175 representative M-protein sequences was used to analyze the protein diversity of rheumatic fever-associated strains in a phylogenetic tree and to identify the presence of 10 previously recognized rheumatogenic motifs. We included 411 cases of rheumatic fever, for which microbiological characterization identified 73 different emm types associated with the disease. The classic rheumatogenic emm types represented only 12.3% of the 73 emm types and were responsible for 31.6% of the 411 clinical cases. Rheumatic fever-associated emm types were disseminated throughout the phylogeny, suggesting they belong to various genetic backgrounds. Rheumatic fever-associated motifs were present in only 15.1% of the rheumatic fever-associated emm types and only 24.8% of clinical cases. The concept of rheumatogenicity should be extended to include strains other than those classically described. Our results highlight significant knowledge gaps in the understanding of rheumatic fever pathogenesis and suggest that a GAS vaccine candidate should offer broad coverage against a variety of GAS genetic variants in order to protect against this serious sequela.